Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-050234 
(43)Date of publication of application : 21.02.2003 



r _.... ...... ■ -.- ^ ^ ^ ^ 

(51)Int.CI. 




G01N 27/90 




. 4 


(21)Application number 


2001-239903 


(71)Applicant 


MARKTEC CORP 




(22)Date of filing : 

f. - ■ ",: " ■ : , , , , . - 


07.08.2001 


(72)Inventor : 


HIROSHIMA TATSUO 





X 



\ 



rr 

till. 



(54) EDDY-CURRENT FLAW DETECTION TESTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eddy-current 
flaw detection testing device capable of making an analysis 
required for flaw detection using many parameters while 
reducing noise components caused by lift-off, without 
needing to take a null state. 

SOLUTION: This eddy-current flaw detection testing device 
detects the change, generated by a discontinuous part 
around the surface, of an eddy current induced around the 
surface of a test object 22 by the AC magnetic field formed 
by an exciting coil 1a, by the change of the magnetic field 
detected by a detecting coil 2a, and detects the flaw of the 
test object 22 on the basis of the change. The device is 
provided with a means 25 for supplying an alternating 
current whose frequency is changed continuously or 
stepwise, to the exciting coil 1a, and detecting means 17a, 
18a, 21 for detecting the change of the magnetic field 
generated by the discontinuous part around the surface, of 
the eddy current induced to the test object 22. The 
detecting coil 2a is formed by winding a conductor in 
triangular shape, setting a direction intersecting the center axis direction of the exciting coil 1a, as 
the center axis direction. One side of the triangle is disposed on the exciting coil 1a side, and the 
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opposed apex of one side is disposed to be separated from the exciting coil la. 
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«iffioffiESffittiS^igJ|*ffilc J: 9 £ Wtmjlto&lk 
«r*Hli-**a#*t«:flliL. fflflB«ffl = >ryWi. ME 

fcii(najB«=»>f/HM^iBu K— iaowifiaii.fttwEa 

K=i>r/^P>HilWS^:-5'<<iBU-Cft>*). BulE^db^^ 

* u r 5 c t zmwi t -r 5 MffimmummWo 
mxm 2 ] jsba =■ ^ ^tmoL u «t , 

ib ft 5 §*»:tt«W«ffi{+i&twRjg $ titztfaWM<D 20 
*^W$r*^^IeI^ii--<< ft LTfc*ffi^fiS««»3£B 

fc»klca<5#«tEKik»*o«fl5S:fT 9 -<< ft LTfe 

[S»^3] *irE«tb=»>r/KO[sIttftSS:«i£ai--5^ 
SfrM(^fll^«S*«9 2Ett^>«aK8l{KKIkKjl < , 

[If ^4 ] Ki^n >r J: 9 . 

h ft 6 Klf^tft <o»Sf4-]&(cKje * ixfcilMBItf) 40 
WE*ffif+i5o^iilsa<offffi^J: fj^Cfc^b^:. M 

ttEB«3^/^jr«»»*siii^xttR»ft«ra<k^5 
&ffimmz± y ffirE»»^*o*ffif+iairRjBsnfc» 

®«E^>g1JE^®#iff(D^FigjKgBiwJ: 9££fcfl&#<£>^ffc 



^•*±iwiauT*>o. WE»tti#a^«fflu^:«rEa# 

^«{k^S<5# M Ef*»*t* fr 5 ^ < ft L T 2b 

[»*«5] WE**k^*UJ3>r/^**oUi*«BE 

ssH^aii. ttiaK3ftsa«ufcm*«£E^*<5#. me 

SI*w*lbSr*ffli--< < ft LTfc* »#3g 4 EttOMtt 

[«W^»«Bft|ftW] 
[00 0 1] 

[0 0 0 2] 

[0 00 3] ^»*tft*ffitwRjeSiX5»««S«fitt, 

[0 0 0 4] 0i 5ji, %3RoMft«fl(Klfti5IBa>«tt 
ffl»»F<Diaft{f^4:l&tgi--5«fig§ 1 0 ^ 
1^ «*lfi|SSgl l3&s*ffiUTUl^L^iK»F^X 
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m="(;i>lk. ^DilKl: J: *) 2 2 w^ffiftiS 
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§§19, 2 0 A/D2E»»1 9, 2 0«^^L 

[0 0 0 8] if8l4lt 
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3Si 6*s«3fSi 4— -^x5m/±ff -^-^^s^r/fi^i^r 

EE{f^&&fcB=^ y ui 2(Otti^«E{^DWLfc*HB«iE 
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[0 0 0 9] J^Ttc, r<75j:5*«ric^»«ai«^»|g 
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[001 1 ] 17, 18 t£&ffi^ Lfc 
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^i^^U > ^I^2 0T^i^W^ :; FpJtgTfc { 9, ^<D^> 
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[0024] t^o-c. «*aj="f /^2 bortflKctt, bbs 
=^^ia^p)(Bx5i:av\ swi="-f ^2 b jd^-r 

u 7 h^-^co^t:^/ti:fcy>t'x^^ 5 sim='-r/^2 b 
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*&U tfcfcH^Rj&K B« = >f /u^JBfi8:LfcaE*«IHcJ: 
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40 [0 0 3 1] 02 0(4. ^tti^-f ^tfi5:<Dmn<Djj&}$; 
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[0 0 3 2] r^Ll^J:9, «ltBnW/K4. ®^SFBtc*3^ 
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V -7 h *7<n&i£\z\& Ctz J 4 X/£#£{£^ U 

[0033] m2&mz&z>ffiffimmp:mmwte. mm 

[0034] :^iM»it*(i mm^-i^fr 
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y^tef&i,tz&%tmmz£ v mmumM^mmn 
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RU at 3 2rtJc«H4rsKy -f S K»»-CMLT45 
^8 3 0 0 ^m^i3 3^-12 0 LtM LT 

[0 0 4 5] 3=fc, 2 a te. ^OjEffiH^, 
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m^fc 3mm<0/Ky # — jjf^^f hl<7)H^^4 1 <7)£f 
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W^«4 3£ 1 0 O{^0LT«fiJcLT£>S o 40 

[0046] ft. mm^^/ui a o**tftnaM*i: u/c 

[0 0 4 7] ~<D± ? frfem=2 ^ /u 2 a te. Sb^n^/p 
1 a l^LT^ili: 1 iZZiatf&JKj^ a 
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5« ft. SN&^-f/H a &U^ftrr-f/U2 ate. ±iB U 

[0 0 4 8] rattftSffRKKBtt. *7t, »m="i f 

*L^«mffi^*^{4ffi»fti-Sffiffi»Jte»l 7 a, 
18a ^-<-7 P ^I|§2 5W 

LfcjEaftfS#<Ofifc«Sr|effl:S^ titfgfc&Sgl 7 a, 
1 8 a^4^6OT§§l 5 ttffitt&Sl 7 a, 

1 8 a ^«-Hi*S:^ / tP^/T*^ ^^^$»t5 A 
/DS8W819, 2 0«h, A/D^M19, 2 0« 

2 1 (fcttWS^R) fct«x.TV^. 

[0 04 9] WTC, w(OJ:5^»j«w»8IE««RI«6 

— 7 F J8««2 5dS, 0 3 (a) (r^i-J:9lc. ^*K^ 

stt^ra («a«3») ^fcRje stasia (5 

0kHz-50 0 kHz, flftttit T* 1-10 0 gS^ 
#*Ll^) T'^i^^^X^-^ (sweep) S-frfcj&SP,, 
jEtt*«*4r»ISi-5 0 1 l te. 

[0 0 5 0] SflSa^/n a ^U^tti^-r/l^ a T-*^c 
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ttffir-R»»*2 2«ffi±feK^ie*T i »lb^5. 
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&VRittt*2 2^M#ificofiJix^^#-flwJ:o-c 

mt-tZo R»»*2 2<D*ffi^#r*sff«EL/j?^» 
R**f*2 2^>^®(Cte. Jft«3>f/H a<D#^ 

[0 0 5 2] fe&=i^jU2 ate. KR»ft2 2W*ffi|; 

«B^3gFflteR»*T*2 2^6Si^5iC^oT^^ < 

«p^/H a<0#l»*fSifcra^r|6]io»m*l-J:o 
Tte, ^tH^-Y/U2 a i:l±«13Si-S«KJ|Lds»if**L* 

-fx ^^^2 3^^(OHj^|^S§0 <t^S 0 

[0 0 5 3] ^fc, y7h^77)iffbLfci:#l:it 
« = -T/H a»cJ:or^i--5R»*f*2 2 0^®f^ifi 
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[0 0 5 4] — ^ «»*r*2 2<D*ffitC#i**5#aE-t- 

[o o5 5] mia*2 3\z£9mmztiit&9tw£it* 

la. K»^ft2 2&l/fttt|3>f/U2 a l:j:5fiffia)$ 
SffiiBl 5li:J:0ffl:*B*S3Cffi**L, 04 (a) o 

W*W*tt*H-C^i-«fc 5 ft a <Dmt)M 

JBEt>ra») Ltttffi»S8 1 7 a 

£<> »*B«1 5tt. 7 ai:^:IE 
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[0 0 5 9] S?J6<Z>»jg2. HI 5 II. *»Wt-«5ffl«t 
10 S«K»3SBo|llgojgte2C0Bffll«^«r^-t-7 r D 
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Igl2im o-^IJxy^-^R^fj^^ 
«ffl=i>f/P2 a^HHE^ff^St^i-So ^LT. ft 
tBn^/U2 a^lIUfeUT^5r H 1i-»^nfciifB§g2 3 

«b(om&Rxmf\F»i. mm<DMm 1 -crm u^Mitttos 

[0 0 6 1 ] *mfa(DMm2\ZjS\,*Xte, ^tH^-Y 
^2aO«|:HM«af:^ :^l«^5t) 

^T(i, ^tH^^yU2 a ^^n^/n a CO^^^r* 
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BffllfcS83>ryH aCO^ (0 2) tmmXhZ<D 

[0 0 6 4] 3oW«lil3>f;U3 a , 3b. 3cft IE 

iC«(elLT*SEgfta5tr4 4, 4 4, 4 4^fc f 

^L4@ 3 u m. ftlfflffi 3 w rru 10 0 

84 5, 4 5, 4 5^MLTM$iXt^5o 

[0 0 6 5] fufE^/U.Afl, 2tScc0^y-f ^ K7>f^ 
Aj65fl£*£jtt,fct<OT*fc9, #$|4 5, 4 5, 4 5(1. 
Ccdp^co-^otKU * K7^;u^±l:f $ 5 m m<D$i 

itlXl^Zo tLt, «Uj=i>f/P3 a, 3 b, 3 cli, 

i84 5, 4 5, 4 5**#ri-*J: 

[0 0 6 6] COJ: o KLT»/fiSnfc«ttl=3>f/i'3 
a, 3b, 3 c 11, tfcfcB = -<^3 a , 3b, 3 c ^ <D 
±.m<D-m<nrp&;&&^ ^a=»^/U3 a, 3b, 3cO 

WTft'J^— 5204i*Sf|5S:, «li±J=i>f /U3 a , 3b, 3c 

8ltti = >T /I' 3 a , 3b, 3cM^I:6 0° tf>^lfi£:PH 

[0 0 6 7 ] ft, ^IW|3m «ffl3>f;i,3 
a, 3 b, 3 c<0±{|ij<7) — iSOfi/jrtJOllIff^, TfflJCO 

5t«)t-|i4<, ftttj3-f/W3a, 3b, 3c<D±W<D 

K3m ttii^^/K7)M3o^Lt^ mMPS 

4o^±o«|fii=2-f /psr^txxt * 
*J£^»ffi3T-J4. *tH = -f/W«tt«rEg«iR«t bfc 

[0 0 6 8] ftffl3^/i,3a ( 3 b, 3 c fi, 
3§23a, 23b, 23c (HI 6) l«$ixt^^ 
it*IS§2 3a, 2 3 b, 2 3 c (4. CPUM^^y? 

**5>*sai«iH]»2 9 (iitR-rsiHiss) i-aasixTir^ 

5o *t*S§g 23a, 23b, 23c <D£tj*H4. ilJR[e]S§ 
PUJ4. iffjiIS§2 3 a , 23b, 2 3 c (OtB^COF^tD^ 



R ITttftftftS 17a, 18a iC-^*i5 0 

[0 0 6 9] 0 8(1, *9B&tomm3iZto&WMRmt* 
»KBIcJ:5««K«twttfflLfc:»»*rft2 2 0W^ 

[0 0 7 0] H9lw««»«^»*S:^i- 0 HK:*3t* 
20 [0 0 7 1 ] IlCD^i4. HI 1 014. #3S91l-«5» 

«MKlgI^ii^«4^^«^^t^p s> 

2 6tf&tl'rZ>#>( ^ y^l^oT, IDll (a) 

Rj££iX/LttH (Wx.&2 0kHz-20OkH Z> 
«t*Jt-Cl — l 0 Oig^U^) -CJRttftfrAHfn 

l&mm^xmx^ttm&mmzti. ^422 
co^ffif+is^^-f-^j^^^-r/n a * <r>mmz. «t 

9 RR*t* 2 2 <o*Bf+arlr£ CfciB**!:: J: 

[0 0 7 2] ffiM^-i 1 a &t/fttii=»>r /^2 a <DMf& 
(H!2) Icjoi/^Tlfe^Lfc^^^-C/P 
1 a&TJM&fii=i-Y /U2 a X&Z><DX\ mm 

mJE^riiitl-r5iiill^2 3 iiffi«2 3dSffi^Lfc3S 
jffi«JE**^ffi*B^fti-5ffift«ISt* 17a, 18a 

IE^&{f -e-OffitBSrSffiS^ 17a, 18 

a ^4^5»fiS 1 5 a ffiffiftttS 17a, 1 
8 a^fcti^^T-^n^/TM ^^/U^^-T^A/ 
D'»19, 2 0^:, A/DSSS19, 2 0^ 

so 1 (^tiS-r5^^) tS:fllx.T^6. 
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[0 0 7 3] an:, Z<D£?tj:mi8.<DM9Lm«SXfkm 

m<oW)fr&wtfAirz> 0 r^»««fltMR»Krti. mm 

2 5aft EIll ( a ) (^^J: 5 fc, »3£ 

S*Lfc«FH*>ffl («x.tf6#) ic, KSSttfcttH (2 
0kHz-2 0 0kHz) T-J^RftSrSRtWl:: (10^ 

«(«lltt, ^^-^1^2 5 a^fiUfeiEKSt 
[0 0 7 4] »«3>fyH a »tfHffl = 'fA'2 a T'«^g 

[0 0 7 5] C(75»fl;«tt, mm^^JUl a IwWK&SiX 
t7^W=i^/n 3 £§*g**h*2 2 t<Dffi|HIW*BB 20 

[0 0 7 6] ^tH^^/u 2 a fi^lfcx^ 2 2 C0^®[^^ 
LT^iElcBESJvr^*). Lj^t&W=*>f /U2 a 0|*]SS 
OffiPfl«K»*f*2 2/^^6l^oT/h£ < ft£ 

Tfi. &a = 4/U2 a fcfi*3^S«#as»^«£Lft 30 
[0 0 7 7] y7ht7«U:^|;|j :> a 

2 a ^aj^-r/^2 a Jd*ijg 

<tft£o t£oT, »ffl3^/U2a0)tli7j|I|iD7ht7 40 

I- J: 5 y >f x^^^*n<ct% 

[0 0 7 8] — ^ KK^ft 2 2 

U «ffi = ^/u2 a lcjB«;*as3&£L-C. IffflS 2 3 ^ 
[0 0 7 9] «ffl = >r/U2 all. HttKlw ft 



ffif±lt««2 3^J:?)i««B*lx % ffiffi«ttt«l 7 a, 1 
8a^^t>il6o (Hi 2 (a) ^mstttft 

SJgHT-^i-J: 5 *S«P^BB3S^» 2 6&mt)-i-2>*<< 
S y^If(^LT, ^^f-^K2 5a«lf: 
jEKfifl-^li. »«=a-OH a. WR#*2 2&tfl£fcB 
=*>f/H 2ia5fiffi^<4^ 5al:«t»)ffl 

ft^ffitSii, mi 2 (b) o«s:6«j<ctt*H-e^i-J: 

TffitBfiiiSS 1 7 a fc**. btt-5o 1 5 a f±, 4 

fc, ffiffitfeftSl 7 a i:-^x-fcjE5£jft«-g-J: 9 9 0° {5 
ffi*r«{flr**fcjEtt««-»S:, HI 1 2 (c) <D«5«*jft 
»*H-e^rj:5ft#Ba«£Ei Ltttft»»Bi 8 a- 

[0 08 0lttffi»8Sl7a, 18a^ftM 
L/clffli, A/D«19, 2 0t*f^^/Mlf 
t-5fc*'£&£ft, 7*>f v?^/H8-»jfe3ffiSS«2 lfl, [Hi 

2 (a) <Dm^^mmx^-rxo^&mmmm±^ 
zmsi^n. »u=>r/n 2^a*i--5K««jEtt, * 

0#i"t;:4Mrfte f »*tettas*teLTi^<5. Hot, 
7** S^/M1#M«3£1I2 1 IS, Ell 7 (a) ic^-f-J: 
51-, titfBtfc&»l 7 adS«USLfcfl[+i*S0 o 0/£#S 
1 i:. 1 8 a aqfcRLfcffiffia* 9 0° 

S2i^f), *KD*5-Tm¥r(DX^ £ (SI* + S22 ) 
1/2 ,MWffi*«)tt«M = tan-i (S 2/ 

s i) «r#«>ar fc^-c#a. 

[0 0 8 1 ] ^^'/H»*«l3a36« 21(i,S 

M^h ^<oB9mi:»Vr^ r t # «TfBi ft S e 

[008 2] ill (b) j^ftftSrl O^fyn* 
SB«l:20kHz^P)20 0 kHz£, 6«?fflf±# 
£iirfc^O, »«(wflnX£ftfcS£0. 3mm. ^£ 
1 5mmO#T{S-^-cOii^2 3 0/±}^ff L/c& 

^-r/u2 a<otti*^*ixsy -7 h*^oaE^jci:fc 

!9:KWtcjaSftS:±fl.S^ ^coieJi^^r i [H]{:LTfe5 
[0 0 8 3HMI5. Hi 314, 4c«n^flt«M 
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^r^tHLT^?5?tmffi^t±i^-r5^tti^^/i-2 a 

gs$n/c^e-^M «Hi»s^:5^a) oiHiettjciiiies 

I§IK 2 4 Ci 19 (Hl^Sgi!]$^5o 
[0 0 8 4] «Ui=»^/U2 a fi. n— ^y^^n 10 

{i-^#yS3$« 2 l lcftI$ixt^5o x^^^/Hf^ 
liI2im cr-* y 3L^=i-^R^e><otH*SrS 

a=3-Y/u2 a *s ifEieLTt^ra«wJ»p>ixfc.iSiiasg2 3 

[0 0 8 5] m&<OJ&m6. 014fi. *«W«C«-5?ft 

^DBf+5ffSrSftiK-t"eJSHK=i-ryH b r. co^^tr J; tJ 
»&*t*2 2o^ffif+fijr^i:fc}»fl;86i^j:-5XaE«* 

3 b. 3 c ir^fAtl^o S&Bfc="f/H b&t/gfctti^ 
^/U3a, 3b. 3c <Ofl*j*rtu M1&<DBM 3 T'KW L 30 
fcS)fl|3^/H aMftffla^f/I/Sa, 3 b. 3 c <Dffi 
J* (0 7) irl^l— -efc£<OT\ fftW£«B&-*-<5 0 

[0 0 8 6 ] g|tH=i>f/U3 a , 3b, 3 c I*. if ig 
3§2 3a, 2 3b, 2 3c (014) \^&Wtt5tlX& 
"9 s IK82 3a, 2 3 b, 2 3 c Ji % CPU^OV^ 

3a, 23b, 2 3 c Wffl All, 2 9 Urt* $ 

{f-^l^&^ix. CPU\z5-?LbtiZ 0 CPUI1 ifig 
£12 3 a, 2 3 b, 2 3 c<D&Jj(D[K]<nMt:jz<ntti£)fcffi ao 

*«1 7a, 18al:4U *3fett<aj£tt 6 
[0 0 8 7] 



<t\zfcctz.s 4 x&ft&femi^ ^/u (Nun) «^(z-r 

[0 0 8 8] SB2«ni^ffi5»fta«KRa&jKlwJ:ix 
[0 0 8 9] $3^^i^^W^^iiati 

[0 0 9 0] X4«R(c«'&«X»IBR|kSa^J:ix 
[0 0 9 1 ] lK59Bn^«SMiKffittKK3SB^J:ix 

[0 0 9 2] gig*!* 

*0MS^Lt^5 o ^tti^^J-LT, M 1 -5f^i: 
«6»*R«Mfc»«-ef±, l^Mt-i3 (b) (c^ 
tJ:5ft«»#Sitm, M^tfKRfliKftl 8 
0kHz ds*igT*>S fct ,k 3*l»dSHlJffi^ , 5j|Bi:*5. 
[0 0 9 3] ikti, Wixtt^^-r, 7L*t<0#-fatfKfi 

2, 3 BTWtT 3o(D§r-f dSftttJ $ix5«&» 
^lw«tU-C#5^ «*H2SX(43S*ft«:jEx.Tft 
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[0 3] *«IWJw«6«fflSfl5K*K«<oBf^*^i-jfi 
[ID 4] ««nicff«»jfKliRiBKRttBOBf^<:«-t-tt 
[HI 5] *«R(rA%MttRfl(RlkSS<D||>S<7>«tt^ 

[0 6] *¥£mz&zmwtmmu,mmw<Dmm<DMmv> 
[H7] j /\s&x$&m=4 jisfabm&ztizmffi. 

[0 8] ^%^(^5MSK»<BKK%B(wJ:5»{BKIk 

[0 9] ««Kikwtt*«t^-r«»H-e*>-5. 
[010] **W«-«S»j5ttai«^»$g«^|l26cojg<i 

[011] *%n^«6M$KffifBKK3SSo|bf^«:^-r 
[012] *%W(c«5?ftffl»«^»iS«co»f^4r^"r 

[013] *%niz««MKffi«RikieBoiiMi^««i 

[0 14] *«Mi^6»SKag«K»3S«<o*J6^jgJi 
[0 15] ^^o«K^i^gW0^^t 



[016] »*^B«=i^/uatf*Ui3W'/^6»j«S 

So 

[0 17] «KMflWRttB^>flr*«3Sft<r^i-KnB 
[018] tt*^*«a*ffl^P«-^»j*«0«l»4r 

[0 19] K»*t*0»ffitw*^-r-5»mSt^}SK«:tt 
10 9l1"£»WE|-C*>-5o 

[02 0] »aj3^/uf+iftO«JiiO*ffi]4rttM-r-5fft^ 

la, lb Ehm =i 

2a, 2b, 3a, 3b, 3c j&ffl^/U 

1 i a «) 

15, 15a »tB» 

17a, 18a ft:*§t£&^ (*ai"-5^«) 
19,20 A/D«»S 

20 21 TjitfMn^mmmw akm-rz^m 

2 2 f*ifc>tfg> 

23, 23a, 23b, 23c *i*S§§ 

2 4 ^-^|gtb{e33§ 

2 5, 2 5 a ^^-^«fiS 

2 6 «iJi^BB56±« 

2 9 il^[H3^ (XKi-aBliB) 

33, 43, 45 mm 

r p-^yxyn-y 



1 a. 



2a, 



[0 1 ] 

2 3 



1 1 



2 2 ItfSft 



mm 



J 5 



J 7 a 



9 0- 



J 9 



A/D 







A/D 





.2 1 



7 s Y 

TTT 



[08] 



T 

22 
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mm 2003-502 



[H2 J 



[19] 




(a) 



4 



A 

a a 



[01 9] 

/ 
1 

\ 



\ 



/ 



[03] 

HXK 50kHz~500kHz 




(b) 



\ 



/ \ 



\ 



tfd 



(b) 




[mil] 

20kHz~200kHz 
*tv? 1 00 



8S 

m 



(a) 



1(32 0] 




°- 6 # 0.6^ 0. 6ft 0. 6# 0. 6ft 0. 6ft 0. 6 ft 0. 6ft 0. 6ft 0. 6ft fffBI 



(b) 



mil iHn UliULUl 



mm 2 003-50234 



imi 2] 



(a) 




(b) 




(c) 




ims) 



1 1 



.24 



1 a 



2a, 



22 



,1 5 



A/D 



8a 



9 0- mm* 



A/D 



ansa 



TT 
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[06] 

.2 3 b 




ftffl 2003-50234 



m I 0] 



1 a 



2a, 



-A 



1 1 



2 2 



5a 



1 5a 



17, 



J 8a 



J 9 











A/D 











2 0 







A/D 





9 0' «fcg*§ 



TTT 



[(Hi 3] 
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3a. 3b. 3c, 
l a. 



1 1 



2 2 5i£N* 



,2 5 a 



.26 



[mi 4] 

,2 3 a 



iff — . 29 



15a 



J 7a 



J 9 




=1 



A/D 



18a 



,2 0 



9o- mm 



A/0 



.2 1 



TTT 



[HI 1 5] 



J 7 



1 1 



1 4 



J 9 



MBS 



BAMS 



22 



J 0 



£11$ 



(MMUM 



A/D 



J 8 



x 16 
1 5 



A/D 



TTT 



[EI 1 8] 
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[ffifcHH] W-I&1 3^98 1 0 0 (2 0 0 1. 9. 1 
0) 

i^mmiE i ] 

[4ijE«t*M«] 9MHI 
[ffijE*rtM5@*] 0 0 0 8 
I*jE*ftJ SHE 
[«UE[*]£] 

[0 0 0 8] ?^WBl:t5i#, RMBi 4li. ttffi 

it i 6^stffs§i 4— #*6*ffi«*os«2itwMB* 

5 0 

I^JMIjE 2 ] 

[*Sje*j*»s*] mmm 

[MjE***4S«] 0 0 10 
[ffiJE^fe] 3EJE 
[ffijEf*!^] 

[ooio] «ffl=»-f /u.2tt, For^m^:: J: "9 

&*B«lftS8l 7, 1 8—^^^^^^6c — 

2 2&t«ai3^^2^J:affi«(?3«flr^ »t§»15 
J: Steffi jfrSKteStu «8«ffifcLTtttttMS*l 7 

*;LfcjE&aS«*J; 0 9 0° ffittfcaSittS-tirfcEKRfS 
»*r. &mmj±t IT(»B1 8-^-;t<5 0 
IWJIE3] 

[*tI»«S@«] 0 0 12 
[*ijEf*l^] 

[0012] ^-rm^n, »«=-f/n i^^nsx 

S^iffc^iSi&SfeFlw/S CT, — J&tfj(C|Hl7 (b) 
I^mfjE4] 

[»jE^a«a*] 0043 



[ffijEft^] 
[0 0 4 3] 

offlffffifllOlkSStt* H!3 (a) {ctjH-J: 
»5£$;h,fcB«W («;ttf3») coB^. ^«>»3eSixfc 
$511 (Milf50kHz-5 0 0 kHz, JS&SSJt^l 
-lOOil^L^) "CJWttBcfc^-f— 7* (swee 
p) (jff3e<o«H-CJ«»*SriBBeWlw±#x 

SS2 5 ^>f-^fiS2 5^ 

«UfejEajfi«**it«i-'5tt*it«»l 1 

¥«) fc, 1 l^itllt^t^SlS 

[¥^ffiIE5] 

[Mje^*#s*j wmm 

HftjE&&SB«] 0 0 5 1 

[*t]E*ft] 

[ffijEf*)^] 

[0 0 5 1 ] C<afft«ffltfi. »»=-f /H a lw«»Six 

t7^Bgj^/i/i a feWKta > at2 2 fcG>ggWto*Bfl 

mt~tz>o »«»*2 2<o*ffi«c#-rdsfiFftL4i^» 

[¥«MfjE6] 

[ffiiExt^B^] 0 0 7 5 
[MjE^^fe] JEJE 

[0 0 7 5] ro»«8ttt. B*3-f/H al:««Sn 

mt-tz> 0 w»^t«2 2w*ffi^#-r^#aEL/«^^ 

3\ K»»*2 2 0^ffiiCfL a(^$^ 

[ffijE*t**S«] Mr* 
HstOrtMIB*] 0 0 7 9 
[*§IE^8r] ^JE 
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[IfijEf*!^] 

[0079] ^ai^^/^2 an mmm^xvMf&zti 

Ett««B2 3CJ:9»«S*u ffiffittitSl 7 a, 1 
8a^^t,il5o Ell 2 (a) 

Wit^fj: 3ftX*fl#WW8±«2 6^m^i"5^-Y 

*B!ftsSCffi*ix, HJi 2 (b) o«a»jfctt*B|-C^i-J: 

9 ft («Uj = >f /U2 a Wffi^«IEfc|^t5) #SB«JE£L 
Tte*it£&§§l 7 a K-£;te>iV5. 1 5 a 11, £ 

fc, tefflSlftSl 7 a {Z^pitzlE&fcm-erX <0 9 0° ffc 
tB*^{4Sii:AcjEKJft«-g-S:. HI 1 2 (c) 
SJKig-e^-r J: 9 ft#B8«JBE fc LTttftMS 18a- 

UvffjE*t*q(g«] 0 0 8 0 

[0 0 8 0] ffitS«|jftSg 17a, 18a«* ftifttti*! 
L A/DSft»19, 2 Ot'T^ i>*Ma^ 

2 (d) ^>«*ft3fc»»H-e*-t-j: 7ftS9WH«£8 

Ma^&^L 9 2 2 <7)^3oft-i£<7)#-f <7)1$ 

ttJfeaiSrff 5o KK»*2 2<0*aWi£fc#i*#??£fiEi- 

f>y^;ult^Sgi2 ill Hi 7 (a) tr^-f-J; 

ffiffiUMKSl 8 ads«ttLfcffi«dS9 0° <7>/£# 
S2i:H, ^cot-rff-^O^t $ (S12 + S2 2 ) 
1/2 , M^(7)#f|If^0 f = tan -i (S2/ 
S 1) £:#«>5c:£j&s-c#5 0 
[*BMfjE9] 

IffijEnmmB*] 0 0 8 5 



[AHEM*] 

[0 0 8 5] JgttffHgffi 6 . B14I1 

&mtt& 2 2 ctttkmmz ± z&$tm& 

«r»mUTSESfE«m«:ai^S 3oco^ffi=i^/U3 a, 
3 b. 3 c i:^IiT^5 0 KriE=i-OH b&tffilffl^ 
-T/U3a, 3b. 3c«lt H*W«S3tR«L 
fcJ^^/Uj^&u^ ft =3^/1.3 a ( 3 5 3 

[^ffiiEl 0] 

[Mje^&] mm 

[ffilEJ*!^] 

ia, ib mm^^ ^ 

2a, 2b, 3a, 3b, 3c J^tfj^yU 

1 1 ®*>it*i2§ mm-rs^m 

15, 15a ^ffi§§ 
17a, 18a 
19,20 A/DSflftS 

2 2 

23, 23a, 23b, 23c if 4B& 

2 4 ^-^|gil)[E]3S 

2 5, 2 5 a ^>f-^*fi« (Mt5?S) 

2 6 xv«n«±s 

2 9 (awi-siiB) 

3 3, 4 3, 4 5 
M ^~ * 

R n-^jjxy^-y 
[¥«*|E1 1] 
[«jE*t*«g£] HI® 
[*faE*r*JgB£] HI 6 
[»jE*ifel S?35 

[13 6] 
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3a , 3b , 3c, 
1 K 



1 1 



2 2 SUM* 



l^WlffijE 1 2 ] 



3a , 3b, 3c, 
1 b. 



1 1 



22 !*«{* 



.25 a 



3a 



3b 



29 



H « 

m 



J 7 a 



J 9 



«®g — 1 



1 5 



J 8 a 



9 0- iW« 



H 



A/D 



TTT 



[014] 

^23a 

mm [ — 1 29 
.2 3b[r^- 



3c 



17a 



J 9 



15a 



^ 6 



A/D 



8a 





tsuttss J— a/d 



9 0 



TTT 



